NMR studies of translocation of the Zif268 protein between its target DNA Sites.
Zif268 is a zinc-finger protein containing three Cys(2)-His(2)-type zinc-finger domains that bind the target DNA sequence GCGTGGGCG in a cooperative manner. In this work, we characterized translocation of the Zif268 protein between its target DNA sites using NMR spectroscopy. The residual dipolar coupling data and NMR chemical shift data suggested that the structure of the sequence-specific complex between Zif268 and its target DNA in solution is the same as the crystal structure. Using two-dimensional heteronuclear (1)H-(15)N correlation spectra recorded with the fast acquisition method, we analyzed the kinetics of the process in which the Zif268 protein transfers from a target site to another on a different DNA molecule on a minute to hour time scale. By globally fitting the time-course data collected at some different DNA concentrations, we determined the dissociation rate constant for the specific complex and the second-order rate constant for direct transfer of Zif268 from one target site to another. Interestingly, direct transfer of the Zif268 protein between its target sites is >30000-fold slower than corresponding direct transfers of the HoxD9 and the Oct-1 proteins, although the affinities of the three proteins to their target DNA sites are comparable. We also analyzed translocation of the Zif268 protein between two target sites on the same DNA molecules. The populations of the proteins bound to the target sites were found to depend on locations and orientations of the target sites.